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Abstract; To understand the spatial distributions of root systems and their potential controlling factors such as soil water
content ( SWC) and salinity in the arid regions of China, we conducted a field study in an Elacagnus angustifolia-
Achnatherum splendens community developed on saline-alkali soils in Sand Lake, Ningxia Autonomous Region of the
Northwest China. Specifically, eight locations from the base of E. angustifolia individuals to the adjacent open area were
placed in a 50 m x50 m plot. The width of the gradient was set to be 20% of the crown diameter. We excavated five soil
pits along the transect to measure root biomass, SWC and salinity at 5 vertical depths. We found the changes of the

following variables as one moves away from the plant base: decreased mean root biomass density ( RMD) in each soil
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layer, lowered SWC in each layer, and elevated variation among the layers and the electric conductivity (EC) increases
in top layers. However, the EC in deep soil layers showed a concavity pattern with a minimal value at the edge of crowns.
Interestingly, we also found that the soil layers with the highest RMD of the two dominant species tended to be vertically
separated ; and there existed a vertically-reversed change of SWC near the plant base. Our field data on the horizontal and
vertical distributions of belowground biomass, SWC and EC supported us with a preliminary conclusion that plant absorption
and evaporation are the two primary drivers affecting the distribution and movements of salts and water in the soil.

Key Words: root biomass; soil water content; electric conductivity; gradient distribution; Ningxia Autonomous Region
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Fig. 3 The density of fine-root biomass in different depth along the

gradient zones
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HBUY R AR 5 R R R IORTE A IR T SE B R R MRHE (R 1) RBL, 21 ~ 75 i  EiE T
UARRHAR B 2075 K380y 30 ~100 em FEFREH HEZR, BEIBE T ERERTRAEYEFREM
XN, MAREHRANERZSHT 0 ~30 cm WHREE TR, 26 ~ 28 7, FYMIR REESHHIER
AT, DRRERSGER BB, MERERREESGRKTE. BHE Z6 W, DERAEYEE
BEEEEZH Z5 160 ~ 100 cm R EFHE Z6 19 10 ~30 cm JZIK, MAHLL HY 3 3 F AR R XM
WHiH 0 ~10 cm FA2Z 60 ~ 100 cm R, A3CEIR H , PITHEPIHIR RE-S L, AT X BUR REMH T2
ST AR, R 1 TLE N, RERFRIEEH AR R R EEINERE —E 2k, DS
REERWEAREYRBERE BB ERETAREFTFAES, RAHUA BHRERRERS RN,
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Table 1 The density of fine-root biomass of E. angustifolia and A. splendens

s

Plants Depth of soil 2 2 “ z 2 z1 z
. 0100y 108:68% 123.80:  83.80x 30.80 + 24.05 + 3.98z 0.10 + 0.90 +
28.84 63.21 50.66 23.71 14.92 1.42 0.02 0.18
£ ifolia 10~30cm 44847 130.71% 88224 81.47 & 57.21 % 90.71* + 55.55" 21.51%
- angusyona M 120.37 42.21 25.62 34.38 20.15 57.88 29.13 9.96
20 60y 326-35%  3B.657: 212757 & 163.42° x 42.01% 47.35z 30.55 + 73.01° =
29.90 67.47 67.42 86.00 8.05 16.59 15.45 24.05
601000y 127-43%  254.80%  113.28x  75.43: 79.41% &+ 43.67=z 53.97 % 29.66 +
4.8 89.65 22.32 15.12 9.25 13.25 14.58 4.08
100 - 1500m M- T8 % 32.90 = 16.00 = 8.22+ 7.88 2 5.5z 3.89z 2.88
M 12,81 17.33 7.10 1.44 2.99 1.69 1.69 0.74
2120.82° + 391.65° + 513.70° + 138.80° + 46.75° + 0.85z 19.40" +  2.25z
0~10
ERE ™ 1008.36 207.62 364.04 70.90 15.23 0.37 3.88 0.63
202.61+  81.01% 31.32+ 18.07 = 33.88 + 8.96 + 13.99 = 11.77°% =
A splendens 10 ~30em 5 53.01 10.27 6.17 14.18 2.75 5.41 8.72
20 - 600 0-T8 35.29 + 21.00 + 9.24 + 16.26 + 16.01 + 8.95+ 9.44 1
9555 15.84 8.07 4.05 12.28 10.39 2.79 4.44
60 - 1000 2497 % 32.80 + 13.15 + 9.59 + 24.45 + 18.03° +  14.29z 4.50
M 0.2 12.71 4.38 4.7 14.86 5.39 5.77 1.52
100 - 1500m 20-65 % 12.36 + 6.63 = 2.53 2 14.34 = 4.69 + 1.08 & 0.57 2
M g8.03 5.20 3.93 1.09 10.55 1.91 0.35 0.18

* FREBEENERRBEYESEEEN TR  indicate the soil layers with maximum density of fine-root biomass along crown gradient

zones
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MERFRLZW, N 2IFEE LEEE NG, 2R ESKEZHAROEE I,

3.3 HESHENBEES M

BEHEERELFEANIES, ZETENSL BB THALE, SRR ERANE , R
WHLIEAB R FRLI(ES) B 22 10 ~30 cm ER LIEHEBHEFZER T 0 ~10 cm B, HAKH L
HEVS VR B S SR I I - R B B RN %, 720 ~10 cm + 2 IS B SR & K TR B R 2 5
WEK; ZEENE T Z1 ~ 2 T EERE SR ERTEEREXIMNG 23 ~Z8 . 10 ~30 cm FK
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Fig. 5 The electric conductivity of soil solution in different depth
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RUAE 78 5, FRIE LSRRI S RAET 75 ~ 27 SRR, A MR RAR, LA R AR, R
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ERAZEKN 73 %, WK AT RER (B 3) , B 30om WL T Ak BB IR, DUSAVR IOk ot
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(1) BEE PR SRR W R DL AL A, [0 IR AR, I 90, U A
AR A R A 0L R 5 WS AR AT e R S AR IR, KT
W E B SRR R A R BB 09 L SRV R IR S T A0 204, WA 1 R
B -L KRR, P LB RR R R BB EYOR A, RPN B AR AR R B
515 LR AE A ] L AR A

(2) 2K R B L BB SEARB WL 10 Z1 %5 51220 78 A58 (BAER o A s 35
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LB/ , RS K R R R B T R, MR A R ERER R RS AR TER R

(3) & X HF 1 EVE MR A L 2R S L SRR B3 I T AR UK T B, (B8 R IRAE A [R) X7 ) A ) ) 3R
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